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(54) Thermosensitive transfer film and method of using the same 



(57) A thermosensitive transfer film (10) comprises 
at least a photosensitive phosphor layer (5) of a prede- 
termined color, a color filter layer (4) of the same color, 



and a photosensitive adhesive layer (3) which are pro- 
vided on a base film (6). 

The color filter layer and the phosphor layer can be 
easily formed by a small number of processes. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to a thermosen- 
sitive transfer film used to form a phosphor screen in a 
display such as a color cathode ray tube or the like and 
to a method of using the film. 

Description of the Related Art 

[0002] In recent years, as a color cathode ray tube is 
becoming larger and its screen is becoming flatter, there 
is an increased demand of enhanced contrast and color 
purity in the quality aspect and the like. 
[0003] Consequently, various constructions to en- 
hance the contrast have been proposed. 
[0004] FIG. 6 is a schematic diagram showing phos- 
phors of three colors formed on a panel glass of a color 
cathode ray tube. 

[0005] On a panel 50, phosphor layers 51 B, 51 G and 
51 R corresponding to three colors of blue, green and 
red, respectively, are disposed and a light absorbing lay- 
er 52 made of carbon is formed between the phosphor 
layers 51 B, 51 G and 51 R. 

[0006] In FIG. 6, the transmittance of the panel 50 is 
set as T and intensities of light emitted to the phosphor 
layers 51 B, 51 G and 51 R are set as L^, Lq and L R , re- 
spectively. 

[0007] With attention to the center phosphor layer 
51 G of green, when the reflectance of external light hav- 
ing an intensity of L Q applied to the green phosphor layer 
51 G is Rq, the intensity (corresponding to luminance) 
of transmission light Lj is expressed as Lq x T. and the 
intensity of reflection light L 2 of the external light is ex- 
pressed as Lq x T x R G x T. Ditto for the other phosphor 
layers 51 B and 51 R. 

[0008] In this case, the contrast can be expressed as 
follows. 

Contrast 

= intensity of transmission light L 1 /intensity of 

reflection light 12 of external light 
= L G x T/L Q X TR G x T = L G /L 0 X R q X T 

[0009] From the equation, it is understood that, in or- 
der to enhance the contrast, first, the transmittance T of 
the panel 50 has to be reduced. 
[001 0] For example, a method of enhancing the con- 
trast by coloring the panel glass to reduce the reflection 
of external light has been considered. A color cathode 
ray tube of a high contrast using a dark glass having a 



2 

transmittance T of 40 to 50% as the panel glass has 
been commercially available. 

[001 1] The method of enhancing the contrast by using 
the dark glass is, however, equivalent to form, so to 
5 speak, a black filter. It is not preferable since light emis- 
sion of the phosphor is absorbed by the panel glass and 
the luminance deteriorates. 

[001 2] Besides, a method of enhancing the contrast 
by adhering a pigment of the same color as that of the 

10 phosphor to the surface of a phosphor particle has been 
also proposed. By the method as well, since light emit- 
ted by the phosphor is absorbed by the pigment of the 
same color, the luminance deteriorates. 
[001 3] Methods of providing a color filter of the same 

is color as that of light emitted by the phosphor between 
the panel glass and a phosphor layer have been pro- 
posed (refer to Japanese Unexamined Patent Applica- 
tion Nos. 64-7457, 5-275006, 5-266795, 9-274103 and 
the like). 

20 [001 4] Specifically, as shown in FIG. 7, color filter lay- 
ers 53B, 53G and 53R having the same colors as those 
of the phosphor layers 51 B, 51 G and 51 R are formed 
under the phosphor layers 51 B, 51 G and 51 R, respec- 
tively. 

25 [001 5] By forming the color filter layers 53B, 53G and 
53R, the transmittance is obtained from the transmit- 
tance T of the panel glass 50 and transmittance of each 
of the color filter layers 53B, 53G and 53R, so that the 
resultant transmittance is slightly lowered. 

30 [0016] In the case, although the luminance is also 
slightly lowered, the reflectance Hq is lowered more 
than that by the color filter layers 53B, 53G and 53R. 
The intensity of the reflection light l_2 is therefore sup- 
pressed and the contrast ratio can be improved. 

3S [001 7] By the method, therefore, both color purity and 
contrast can be largely improved. 
[0018] In the case of compensating the reduction in 
the luminance due to the formation of the color filter lay- 
ers 53B, 53G and 53R, the intensities of the electron 

40 beams L B , Lq and L R are raised. 

SUMMARY OF THE INVENTION 

[0019] In the case of providing the color filter layers, 
45 jt is necessary to perform a process of forming the color 
filter layers by a slurry method and, after that, a process 
of forming phosphor layers on the color filter layers by 
using the slurry method. 

[0020] The slurry method is a method comprising the 
so steps of preparing a slurry in which a material of either 
a color filter layer or a phosphor layer and a photosen- 
sitive component are dispersed, applying the slurry, dry- 
ing the slurry to form a layer, and patterning the layer by 
exposure and development, thereby forming a color filer 
55 layer or a phosphor layer in a predetermined pattern. 
[0021] In the case of forming a red color filter layer, 
since ferric oxide (transparent red oxide) and cadmium 
sulfoselenide used as red pigments absorb ultraviolet 



EP 1 079 275 A2 



so 



2 



3 



EP 1 079 275 A2 



4 



rays at the time of exposure, the red color filter layer is 
not sufficiently set in the thickness direction and the pat- 
tern loses its shape by the development. The red color 
filter layer cannot be therefore patterned by the slurry 
method. 

[0022] The red color filter layer has to be formed by 
using the so-called inversion development. 
[0023] Specifically, after a resist layer is formed on the 
whole surface, the resist layer is patterned by exposure 
and development so that the parts except for red pixels 
(blue pixels, green pixels and carbon strips between 
them) remain. 

[0024] On the whole surface, a slurry containing the 
material of the red color filter is applied and dried. 
[0025] After that, both the resist layer and the material 
of the red color filter on the resist layer are lifted off. Con- 
sequently, the red color filter layer can be formed only 
in areas of the red pixels where there is no resist layer. 
[0026] As described above, in order to mount the color 
filter to the color cathode ray tube, in addition to the man- 
ufacturing processes of the color cathode ray tube on 
which no color filter is mounted, a large number of proc- 
esses are necessary. Consequently, there is a drawback 
such that the work is very complicated and the manu- 
facturing cost is high. 

[0027] Moreover, in the manufacturing process, proc- 
esses of the slurry application, drying, exposure, devel- 
opment and drying of a pattern are added. Since it in- 
creases a burden on the carbon strips 52 which are al- 
ready formed before the color filters are formed, linearity 
of edges of pixels obtained deteriorates, a defect occurs 
due to a break, and a defect due to adhered dust or 
trapped foreign matter also occurs. 
[0028] When polyvinylalcohol (PVA) - ammonium di- 
chromate (ADC), polyvinylalcohol (PVA) - sodium di- 
chromate (SDC) or the like as a photosensitive compo- 
nent is used for a slurry for a color filter, a large amount 
of a drain containing chrome is generated in the manu- 
facturing process. It causes a problem of a high drain 
disposal cost. 

[0029] To deal with the problems, the invention pro- 
vides a thermosensitive transfer film of which color filter 
layer and phosphor layer can be formed easily with a 
small number of processes, a method of using the film, 
a method of manufacturing a display, and a method of 
manufacturing a cathode ray tube. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] 

FIG. I is a schematic construction diagram (cross 

section) of a thermosensitive transfer film according 

to an embodiment of the invention; 

FIGS. 2A to 2D are Process drawings for explaining 

manufacturing processes of a color cathode ray 

tube using the thermosensitive transfer film of FIG. 

1; 



FIGS. 3Ato 3C are process drawings for explaining 
manufacturing processes of the color cathode ray 
tube using the thermosensitive transfer film of FIG. 
1; 

5 FIGS. 4A and 4B are Process drawings for explain- 
ing manufacturing processes of the color cathode 
ray tube using the thermosensitive transfer film of 
FIG. 1; 

FIGS. 5A and 5B are schematic construction dia- 
10 grams (cross sections) of a thermosensitive trans- 
fer film of another embodiment of the invention; 
FIG. 6 is a cross section of a phosphor screen for a 
conventional color cathode ray tube; and 
FIG. 7 is a diagram for explaining a phosphor 
15 screen for a color cathode ray tube whose contrast 
is enhanced by forming a color filter. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 

[0031] A thermosensitive transfer film of the invention 
comprises at least: a photosensitive phosphor layer of 
a predetermined color; a color filter layer of the same 
color; and a photosensitive adhesive layer, which are 

25 provided on a base film. 

[0032] According to the construction of the thermo- 
sensitive transfer film of the invention, by comprising at 
least: a photosensitive phosphor layer of a predeter- 
mined color; a color filter layer of the same color; and a 

30 photosensitive adhesive layer, the phosphor layer and 
the color filter layer can be simultaneously transferred 
by thermal transfer. Thus, the phosphor layer and the 
color filter layer can be easily formed. 
[0033] By comprising the photosensitive phosphor 

35 layer and the phosphor adhesive layer, after the transfer, 
patterning can be easily made by exposure. 
[0034] According to a method of using a thermosen- 
sitive transfer film of the invention, a transfer is per- 
formed while applying heat and pressure by a transfer 

40 roller on a thermosensitive transfer film comprising at 
least: a photosensitive phosphor layer of a predeter- 
mined color; a color filter layer of the same color; and a 
photosensitive adhesive layer, which are provided on a 
base film. 

45 [0035] According to the method of the invention, by 
performing a transfer while applying heat and pressure 
by a transfer roller, the phosphor layer and the color filter 
layer are simultaneously transferred. Consequently, the 
phosphor layer and the color filter layer can be formed 

so easily. 

[0036] A thermosensitive transfer film of the invention 
comprises at least: a photosensitive phosphor layer of 
a predetermined color; and a photosensitive adhesive 
layer, which are provided on a base film. 
55 [0037] According to the construction of the thermo- 
sensitive transfer film of the invention, by comprising at 
least the photosensitive phosphor layer of a predeter- 
mined color and the photosensitive adhesive layer, the 
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phosphor layer is transferred by thermal transfer. The 
phosphor layer can be therefore easily formed. 
[0038] Since the film comprises the photosensitive 
phosphor layer and the photosensitive adhesive layer, 
by performing exposure after the transfer, patterning 
can be easily made. 

[0039] A thermosensitive transfer film of the invention 
comprises at least: a color filter layer of a predetermined 
color; and a photosensitive adhesive layer. 
[0040] According to the construction of the thermo- 
sensitive transfer film of the invention, by comprising at 
least the color filter layer of a predetermined color and 
the photosensitive adhesive layer, the color filter layer 
is transferred by thermal transfer. The color filter layer 
can be therefore easily formed. 

[0041] Since the film comprises the photosensitive 
adhesive layer, by performing exposure after the trans- 
fer, patterning can be easily made. 
[0042] According to a method of using a thermosen- 
sitive transfer film of the invention, a transfer is per- 
formed while applying heat and pressure by a transfer 
roller on a thermosensitive transfer film comprising at 
least: a photosensitive phosphor layer of a predeter- 
mined color; and a photosensitive adhesive layer, which 
are provided on a base film. 

[0043] According to the method of the invention, by 
performing a transfer while applying heat and pressure 
by a transfer roller, the phosphor layer is transferred. 
Consequently, the phosphor layer can be easily formed. 
[0044] A method opposing a thermosensitive transfer 
film of the invention, a transfer is performed while ap- 
plying heat and pressure by a transfer roller on a ther- 
mosensitive transfer film comprising at least: a color fil- 
ter layer of a predetermined color; and a photosensitive 
adhesive layer, which are provided on a base film. 
[0045] According to the method of the invention, by 
performing a transfer while applying heat and pressure 
by a transfer roller, the color filter layer is transferred. 
Thus, the color filter layer can be easily formed. 
[0046] The invention relates to a thermosensitive 
transfer film comprising at least: a photosensitive phos- 
phor layer of a predetermined color; a color filter layer 
of the same color; and a photosensitive adhesive layer, 
which are provided on a base film. 
[0047] The invention relates to a method of using a 
thermosensitive transfer film comprising: a photosensi- 
tive phosphor layer of a predetermined color; a color fil- 
ter layer of the same color; and a photosensitive adhe- 
sive layer, which are provided on a base film, character- 
ized in that a transfer is performed while applying heat 
and pressure by a transfer roller on the film. 
[0048] The invention relates to a thermosensitive 
transfer film comprising at least: a photosensitive phos- 
phor layer of a predetermined color; and a photosensi- 
tive adhesive layer, which are provided on a base film. 
[0049] The invention relates to a thermosensitive 
transfer film comprising at least: a color filter layer of a 
predetermined color; and a photosensitive adhesive lay- 
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er, which are provided on a base film. 
[0050] The invention relates to a method of using a 
thermosensitive transfer film comprising: a photosensi- 
tive phosphor layer of a predetermined color, and a pho- 
5 tosensitive adhesive layer, which are provided on a base 
film, characterized in that a transfer is performed while 
applying heat and pressure by a transfer roller. 
[0051] The invention relates to a method of using a 
thermosensitive transfer film comprising: a color filter 

10 layer of a predetermined color; and a photosensitive ad- 
hesive layer, which are provided on a base film, charac- 
terized in that a transfer is performed while applying heat 
and pressure by a transfer roller. 

[0052] FIG. 1 is a schematic construction diagram 
is (cross section) of a thermosensitive transfer film as an 
embodiment of the invention. 

[0053] A thermosensitive transfer film 1 0 is construct- 
ed in such a manner that, on a base film 6 as a support- 
ing body, for example, a cushion layer 7 made of a ther- 
20 moplastic resin, a photosensitive phosphor layer 5, a 
color filter layer 4 and a photosensitive adhesive layer 
3 are sequentially deposited and a cover film 8 is formed 
on the surface in order to protect the photosensitive ad- 
hesive layer 3. 

25 [0054] In order to prevent occurrence of the electro- 
static charge at the time ot peeling, an antistatic layer 9 
is formed on the back face of the base film 6. 
[0055] At the time of use, first, the cover film 8 is 
peeled off, and a transfer operation is performed while 

30 applying heat and pressure by a transfer roller to peel 
off the base film 6 and the cushion layer 7. 
[0056] That is, the three layers of the photosensitive 
phosphor layer 5, color filter layer 4 and photosensitive 
adhesive layer 3 become a portion 11 which remains 

35 finally. 

[0057] For example, the base film 6 has a thickness 
of about 75 urn, the cushion layer 7 has a thickness of 
about 40 u.m, the photosensitive phosphor layer 5 has 
a thickness of about 10 um the color filter layer 4 has a 

40 thickness of about 3 jam, the photosensitive adhesive 
layer 3 has a thickness of about 1 u^n, and the cover film 
8 has a thickness of about 50 ujti. 
[0058] The photosensitive adhesive layer 3 contains 
a photosensitive material which is set by being irradiated 

45 with ultraviolet rays. 

[0059] Since it is photosensitive, the adhesive layer 3 
can be patterned by exposure and development. 
[0060] The color filter layer 4 contains a material of a 
color filter of a predetermined color such as a coloring 

so pigment and a photosensitive or non -photosensitive wa- 
ter-soluble resin. 

[0061] In the case of using the non-photosensitive wa- 
ter- soluble resin, when the photosensitive adhesive lay- 
er 3 and the photosensitive phosphor layer 5 as upper 
ss and tower layers are patterned, the color filter layer 4 is 
patterned at the same time. 

[0062] For the red color filter layer 4, a material which 
does not transmit (or absorbs) the ultraviolet rays such 
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as ferric oxide, Cd (S, Se) or the like can be used as a 
coloring pigment. 

[0063] The photosensitive phosphor layer 5 is made 
of a phosphor material which emits light of a predeter- 
mined color and a photosensitive material. 
[0064] Preferably, a photosensitive agent such as 
SBQ (denatured polyvinyl alcohol to which a photosen- 
sitive group such as stilbazolium group is added) or a 
diazo photosensitive agent is used as the photosensi- 
tive material. 

[0065] Since those photosensitive agents do not con- 
tain chrome, no drain containing chrome is generated 
at the time of development. 

[0066] In the case of using the thermosensitive trans- 
fer films 10 in correspondence with a plurality of colors, 
the thermosensitive transfer films 10 each having a 
stack structure similar to that shown in FIG. 1 are pre- 
pared for respective colors. 

[0067] By using the thermosensitive transfer films 10 
of the embodiment for a display such as color cathode 
ray tube or plasma display, a display in which pixels of 
respective colors are constructed by laminating the 
phosphor layer and the color filter layer can be formed. 
[0068] A method of manufacturing a color cathode ray 
tube having a phosphor screen in which the color filter 
layer is formed by using the thermosensitive transfer 
films 10 shown in FIG. 1 will now be described. 
[0069] A case of forming color filter layers of three 
colors by using the thermosensitive transfer films 1 0 cor- 
responding to the three colors of blue, green and red will 
be described here. 

[0070] First, a light absorbing layer 2 in strips or dots 
of black is formed on the inner face of a panel glass 1 
by a conventionally known method. 
[0071] Specifically, a resist is applied on the inner face 
of the panel glass 1 and is dried. After that, the resist is 
exposed via color screening electrodes such as a shad- 
ow mask used for the color cathode ray tube, developed 
with warm water at, for example, 20 to 25 °C and dried, 
thereby forming a transparent resist layer in a position 
corresponding to each of blue, green and red. A carbon 
slurry is applied on the resist layer and is dried, thereby 
adhering a carbon layer. After that, by washing with hy- 
drogen peroxide water, the resist layer and the carbon 
layer thereon are completely removed (inversion devel- 
opment). In such a manner, the light absorbing layer 2 
in a predetermined pattern is formed (refer to FIG. 2A). 
[0072] Subsequently, the cover film 8 in the transfer 
film 10 for forming blue pixels is peeled off. As shown in 
FIG. 2B, the adhesive layer 3 and the light absorbing 
layer 2 are overlapped, and are heated and pressurized 
by a transfer roller so as to be laminated. As the condi- 
tions of laminating, for example, the temperature is 120 
°C and the pressure is 1.3 kg/cm 2 . 
[0073] The cushion layer 7 and the phosphor layer 5B 
are separated from each other to peel off the base film 
6 and the cushion layer 7. 

[0074] Consequently, as shown in FIG. 2C, a blue 



color filter layer 4B and a blue phosphor layer 5B are 
formed on the light absorbing layer 2 via the adhesive 
layer 3. 

[0075] Then, as shown in FIG. 2D, a blue pixel part is 

5 exposed from the inner side (inner face side) of the pan- 
el glass 1 via the color screening electrodes such as the 
shadow mask 21 used for the cathode ray tube. 
[0076] After that, the unexposed part is completely re- 
moved by development with warm water at, for example, 

to 20 to 25 °C and is dried, thereby forming a blue pixel 
consisting of the blue color filter layer 4B and the blue 
phosphor layer 5B as shown in FIG. 3A. 
[0077] Also in the case of forming the next green pixel, 
the thermosensitive transfer film 10 for forming a green 

is pixel is similarly laminated on the blue pixel by being 
heated and pressurized by a transfer roller. The base 
film 6 and the cushion layer 7 are peeled off and a green 
color filter layer 4G and a green phosphor layer 5G are 
transferred via the adhesive layer 3. 

20 [0078] As shown in FIG. 3B, a green pixel part is ex- 
posed via the shadow mask 21 from the inside of the 
panel glass 1 . 

[0079] After that, the unexposed part is completely re- 
moved by development with warm water at, for example, 

25 20 to 25 °C and the resultant is dried. As shown in FIG. 
3C, a green pixel consisting of the green color filter layer 
4G and the green phosphor layer 5G is formed. 
[0080] Finally, a red pixel is formed. In a manner sim- 
ilar to the blue and green pixels, first, the thermosensi- 

30 tive transfer film 10 for forming a red pixel is laminated 
on the blue and green pixels by being heated and pres- 
surized by a transfer roller. The base film 6 and the cush- 
ion layer 7 are peeled off and a red color filter 4R and a 
red phosphor layer 5R are transferred via the adhesive 

35 layer 3. 

[0081] Since the red color filter layer 4R absorbs light 
used for exposure as described above, the exposure in 
this case is performed as shown in FIG. 4A by both in- 
ternal exposure 22 from the inside of the panel glass 1 
40 to the red pixel part via the shadow mask 21 and external 
exposure 23 to the whole face from the outside of the 
panel glass 1 . 

[0082] At this time, since light of the external exposure 
23 is absorbed by the blue and green pixels via the ad- 
45 hesive layer 3, the color filter layers 4B and 4G and the 
phosphor layers 5B and 5G, the adhesive layer 3 ther- 
eon is exposed little so that it is not set. In the light ab- 
sorbing layer 2, light of the external exposure 23 is in- 
terrupted. 

so [0083] In the adhesive layer 3 and the color filter layer 
4R, therefore, only the red pixel part is exposed by the 
external exposure 23 and is set. 
[0084] The red phosphor layer 5R in the red pixel part 
is set by the internal exposure 22. 

55 [0085] The resultant is developed with warm water at, 
for example, 20 to 25 °C and the unexposed parts on 
the blue and green pixels and the light absorbing layer 
2 are completely removed. After that, the resultant is 
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dried. As shown in FIG. 4B, a red pixel consisting of the 
red color filter layer 4R and the red phosphor layer 5R 
is formed. 

[0086] On the phosphor screen formed by the blue, 
green and red pixels fabricated by the thermosensitive 
transfer films 10, an acrylic resin is applied as an inter- 
mediate layer to make the surface of the phosphor pixels 
smooth. Then, a metal backing layer is formed by de- 
positing aluminum or the like. 

[0087] After that, the panel glass 1 and a funnel glass 
are themolam mated. In such a manner, the color cath- 
ode ray tube can be formed. In the thermolaminating 
process, organic matters are completely burnt. 
[0088] In the color cathode ray tube in which the color 
filter layers 4 (4B, 4G and 4R) are formed as mentioned 
above, external light is absorbed by the color filer layers 

4 (4B, 4G and 4R), so that the reflection light is weak- 
ened. Consequently, the contrast is enhanced. 
[0089] By using a glass having a high transmittance 
T as the panel glass 1 , the luminance can be enhanced. 
[0090] Thus, a color image of high contrast and high 
color purity can be obtained. 

[0091] By using the thermosensitive transfer films 10 
in such a manner, the color filter layer 4 and the phos- 
phor layer 5 can be formed only by the processes of 
transfer, exposure, development and drying. The man- 
ufacturing process can be largely simplified as com- 
pared with the conventional slurry method. 
[0092] As compared with the conventional slurry 
method, the burden on the light absorbing layer 2 is less- 
ened by decreasing the number of processes, so that 
the occurrence of a defect in the light absorbing layer 2 
can be reduced. 

[0093] The color filter layer 4 and the phosphor layer 

5 obtained by the manufacturing method have high pat- 
tern accuracy and the occurrence of a defect is remark- 
ably reduced. 

[0094] Further, the possibility of trapping of a dust and 
a foreign matter is also reduced, so that the occurrence 
of a defect caused by them is accordingly suppressed. 
[0095] By using the photosensitive material which 
does not contain chrome as the photosensitive compo- 
nent used for the thermosensitive transfer film 10, there 
is an advantage that no drain containing a chrome sub- 
stance which is conventionally a problem is generated 
in the fabrication of the blue, green and red pixels. 
[0096] By using the thermosensitive transfer film 10, 
restrictions such as viscosity, dispersibility and applica- 
tion properties in the color filter layer 4 and the phosphor 
layer 5 are relaxed as compared with the conventional 
slurry method. There is consequently also an advantage 
that the photosensitive material which does not contain 
chrome is easy to be used. 

[0097] Subsequently, another embodiment of the in- 
vention will now be described. 

[0098] In the embodiment, a color filter layer and a 
phosphor layer of the same color are formed by sepa- 
rate thermosensitive transfer films. 



[0099] FIG. 5 is a schematic construction diagram 
(cross section) of two kinds of thermosensitive transfer 
films used in the embodiment. 

[0100] A first thermosensitive transfer film 12 shown 
5 in FIG. 5A has the photosensitive adhesive layer 3 and 
the color filter layer 4 as a part 1 3 which remains finally 
and the other construction is similar to that of the ther- 
mosensitive transfer film 10 of FIG. 1. 
[0101] A second thermosensitive transfer film 14 
10 shown in FIG. 5B has the photosensitive adhesive layer 

3 and the photosensitive phosphor layer 5 as a part 15 
which remains finally and the other construction is sim- 
ilar to that of the thermosensitive transfer film 10 of FIG. 
1. 

is [0102] In the embodiment as well, in a manner similar 
to the thermosensitive transfer film 10 of the foregoing 
embodiment, a transfer is performed by laminating while 
applying heat and pressure. 

[0103] The color filter layer 4 is transferred from the 
20 first thermosensitive transfer film 12 via the adhesive 
layer 3. Onto the color filter layer 4, the phosphor layer 
5 is transferred from the second thermosensitive trans- 
fer film 14 via the adhesive layer 3. 
[01 04] Although the color filter layer 4 is formed for all 
25 of the blue, green and red pixels in the foregoing em- 
bodiment, the color filter layer may be formed only for a 
part of the colors. Specifically, for example, a construc- 
tion such that a green pixel is made by the green phos- 
phor layer and red and blue pixels are formed by a stack 
30 structure of the color filter layer and the phosphor layer 
may be also used. 

[0105] In this case, by using the thermosensitive 
transfer films 12 and 14 of the embodiment, the green 
pixel can be formed by transferring the green phosphor 
35 layer 5 from the second thermosensitive transfer film 1 4 
having the green phosphor layer 5 and the blue and red 
pixels can be formed by transferring the color filter layer 

4 and the phosphor layer 5 from the first thermosensitive 
transfer film 12 having the color filter layer 4 and the 

40 second thermosensitive transfer film 14 having the 
phosphor layer 5. 

[01 06] When there are a pixel in a color formed by us- 
ing the color filter layer 4 and a pixel in a color formed 
without using the color fitter layer 4, the thermosensitive 
45 transfer film 10 of FIG. 1 and the thermosensitive trans- 
fer films 12 and 14 of the embodiment may be properly 
used according to the colors. 

[01 07] By selectively using the three kinds of thermo- 
sensitive transfer films of blue, green and red in accord- 
so ance with the construction of the color cathode ray tube, 
the invention can be easily deal with a color cathode ray 
tube of a construction using color filters of two colors 
and that of a construction in which the color filter of a 
single color is formed on the phosphor screen. 
55 [0108] Although the case of forming the blue, green 
and red pixels by using the shadow mask 21 as color 
screening electrodes has been described in the above 
embodiment, the invention can be similarly applied to a 
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color cathode ray tube using color screening electrodes 
of other constructions. 

[01 09] For example, the invention can be also applied 
to a color cathode ray tube in which blue, green and red 
strips are formed by using slit-shaped color screening 
electrodes, that is, an aperture grille, a color cathode 
ray tube using color screening electrodes each having 
a rectangular slot shape, and the like. 
[0110] The invention can be also similarly applied to 
a display except for the cathode ray tube, such as PDP 
(Plasma Display Panel), LCD (Liquid Crystal Display), 
or FED (Field Emission Display). 
[0111] In such a display as well, a color filter layer and 
a phosphor layer which form, tor example, a pattern and 
a pixel of each color can be transferred from a thermo- 
sensitive transfer film. 

[0112] In such a display, by performing exposure via 
a mask means adapted to a pattern of a predetermined 
color in place of the color screening electrodes, the 
transferred photosensitive adhesive layer 3, color filter 
layer 4 and phosphor layer 5 can be patterned. 
[011 3] For example, in a display having no phosphor 
layer but having only the color filter layer, a color filter 
layer can be formed by using the first thermosensitive 
transfer film 12 shown in FIG. 5A. 
[01 14] The invention is not limited to the foregoing em- 
bodiments but can be variously modified without depart- 
ing from the gist of the invention. 
[0115] According to the above-described invention, 
as compared with the method of forming a color filter 
layer by the conventional slurry method, the manufac- 
turing process can be simplified. Consequently, the 
manufacturing cost can be reduced. 
[0116] The patterns of the color filter layer and the 
phosphor layer can be formed with high precision, so 
that the very reliable color cathode ray tube can be man- 
ufactured. 

[01 17] Since a photosensitive material which does not 
contain chrome can be used as a photosensitive mate- 
rial of a thermosensitive transfer film, the discharge of 
a chrome substance can be prevented in the processes 
of forming the color filter layer and the phosphor layer. 
[0118] Having described preferred embodiments of 
the present invention with reference to the accompany- 
ing drawings, it is to be understood that the present in- 
vention is not limited to the above-mentioned embodi- 
ments and that various changes and modifications can 
be effected therein by one skilled in the art without de- 
parting from the scope of the present invention as de- 
fined in the appended claims. 



termined color; 

a color filter layer (4) of the same color; and 
a photosensitive adhesive layer (3), 
which are provided on a base film (6). 

5 

2. A method of using a thermosensitive transfer film 
comprising: a photosensitive phosphor layer (5) of 
a predetermined color; a color filter layer (4) of the 
same color; and a photosensitive adhesive layer 

10 (3), which are provided on a base film (6), 

wherein a transfer is performed while applying 
heat and pressure by a transfer roller. 

3. A thermosensitive transfer film characterized by 
is comprising at least: 

a photosensitive phosphor layer (5) of a prede- 
termined color; and 
a photosensitive adhesive layer (3), 
20 which are provided on a base film (6). 

4. A thermosensitive transfer film characterized by 
comprising at least: 

25 a color filter layer (4) of a predetermined color, 

and 

a photosensitive adhesive layer (3), 
which are provided on a base film (3). 

30 5. A method of using a thermosensitive transfer film 
comprising: a photosensitive phosphor layer (5) of 
a predetermined color; and a photosensitive adhe- 
sive layer (3), which are provided on a base film (6), 
wherein a transfer is performed while applying 
35 heat and pressure by a transfer roller. 

6. A method of using a thermosensitive transfer film 
comprising: a color filter layer (4) of a predeter- 
mined color; and a photosensitive adhesive layer 
40 (3), which are provided on a base film (6). 

wherein a transfer is performed while applying 
heat and pressure by a transfer roller. 
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Claims 

1. A thermosensitive transfer film characterized by ss 
comprising: 

a photosensitive phosphor layer (5) of a prede- 
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